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ABSTRACT
Presented is a review of the results of a 1976 survey4

of 50;000Apientists and'engineers made with the ,intent of.measuring 19'
changes occurring in the science and engineering.(S/E) labor force
since 1970. Highlights include: less thin 2% of the sample were
working on a part-timS basis and less than 4% were engaged full-time

non-S/2 work. Of the part-time workers, three-fburths preferred
part-time owork and were not looking for full-time' work; only 10 of
those holding noli=S/E positions did so becalise of the.nonavairibility
of S/B poiitions. Two percent of the sample was unemployed and over
one-third of the sample stated they received nonfopsal training each
year. 014.
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National Sathple of SCientists and Engineers:
Changes in Employment, 1972-74 and 1974-76

In 1972 the National Science Foupdation and the Bureau of the
Census developed a sample o#5000 scientists and engineers
who represented the individuals working In science and
engineering at the time of the 1970 tensus of Population TV.
sample (The National Sample) was,surveyed in 1974 and in 1976
with the intent of measuring changes in the 7970 science and
engineering (S'E) labor force This report presents selected
topics from Or 1976 survey All data present4lhere reteronly to
the National ample which in /976 represented appromqwels 1
million scientists and engineers and was slightly,less tl'hin one- -
half of the estimated total of scientists and engtnevs in"the
country

Impact Highlights

UTILIZATION
.

4, Part-time and nonscience/noiliengineenq (non-
S/E) employment are often regarded as.elements of
the underemployment problem of scientists and
engineers. Less than 2 Percent of the National
.Sample labor force were workipg on apart-time
basis and less than 4 percent werkengaged full time

- in non-S/E work FurtherNiore, of those worlHg part
-time, around three - fourths preferred part-time
employment and were not seeking fe-time
employment. Only 10 percent of those holding non-
S/E positions did so because an S/E posnidn was not
available. From these data it can be concluded that.

There are se few scientists and engineers in part -
time d non-S/E posjtions that they do not
constnle a significant reserve of unused talent.

Scientists and engineers are generally in part-
time and non-S/E positions on a voluntary basis..

As a consequence of the small size of the part-
time labor force, those scientists and engineers
outside the labor force who might be interested
in engaging in professional work on a part-time
basis are likely to encounter difficulty in locating
such positions' This may be especially significant
in terms of expanded utilization of women
scientists and engineers. /

UNEMPLOYMENT

The unempl4rpent rate for the National Sample fell
from about 2 Ai- cent in 1972 to close to 1 percent in

*

1974 and thee returned to the 2-percent level in
1976. The decline betWeen 1972 and 1974 followeit.
by the increase betwqn 1974 and .1976 was*
consistent with the overall unemployment pattern in
the .United States during this period.. Women
scientists and engineers reported unemployment
rates Ofapproximately 3 percent in 1972 and 1974 and

s.
4percent in 1976 as contrasted with about 2 percent,
1-percent, and 2 percent, respectively, for men. p

QUALITY/EDUCATION

There lS a propensity op the part *dentists and
engineers ip the National Sample to -maintain or
upgrade their technical competence, thereby
enhancing the quality of their.activities_Over one-
third of the National *triple received nonformal
training in every year, 1972-75. These nonformal
traping activities were principally "on- the -job-
training" or "courses at emplipyer's training facility."'
The prevalence of "on-the.joli-training" and
"courses at employer's training facility" should be
taken into consideration in formulating any future
continuing education program directed to scientists
and engineers.

5

Other Highl'ig'hts

Although there was mobility during the period1972-
76, about 73 percent of the National Sample who
were in science and engineering in 1972 were still in
science and engineering in 1976. Of those who left
science and engineering between 1972 ind 19708
percent (56,000) had returned by 1976.

About 60 percent of the National Sample was
employed by business and industry in 1976 and
managerial activities were the most ofttIn reported
primary work activity of the group. This is not
surprising since the median age for the National
Sample is 44 years.

Business and industry reflected the largest propor-
tional (10 percent) inc&ease between 1474 and 1976
among all types of employers with coMpensating
decreases beinexperienced by 'State and local
governmenti and ncipprofit organizatiory.

.

(Prepared-4n the Manpower Charac ristics Studies Greup,STivision of Science Resources Studies.)



. Status of the National Samplein 1976

The National Sample repritse;ts:1,400;000 individuals
who were scientists and engineers in 1972,1n 1976 data
were collected 'from a sample representing 1,028,000
individuals; this is slightly less than one-half of the.

,Nation's scientists and engineers and does not include
scientists.and engineers whO entered the work force
since 1970. The 4-year perid 1972- Mhowed marked
mobility into and out of science and engineering. Ovier
one-third of the National Sample had either left science
and engineering .116' percent), or were non-
respondents(18 percent" sometime between 3972 find
1976. By 1976, one in five of this group reported that they
were working in science or engineering (chart 1).

The medQn age of ihe National Sample in 1976 was '4
years:6 years over the estimated median age of the total
S/E population in 1B76. Only 5 percent of the National
Sample were women while minorities constituted orl.ly 4
percent of the group. In younger groups these propor-

1972

1974

t.

tions are mush higher; in 1976 the graduatils of the )975
and 1974 classes reported about 20 percent o those
employed in 'science and engineering as wo
percent as members of minority groups.

S/E Labor Force

Scientists and engineers in the National Sample have
reported a labor force participation rate of over /9
percent for each of the survey years, 1972,1474, and 1976.

, For the last 2 survey years about 96 percent of the
employed scientists and engineers were in positions
chrsctly related to science or engineering (table 1). Of
those engaged in non-S/E employment only 1 in 10
individuals reported theunayailability of S/E employ-
ment. Thus, the most prevatent reasons for employment
in non-S/E position's were personal.decisions made by
the individual.

While there is great interest currently in the icnplica--
!ion of part-time employment, particularly among

=arid 7

Chart 1, Chimes in the 1970 scionee/enginAning labor foree:1
A

1972-74 and 197f-7L.

In science

NOTE: Detail may net add to total imam et means '
SOURCE: Netieeel Wane Feendatioa
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Table 1-4mploynsent status of the 1970
science/engineefing labor force: 1972, 1974, and 1976

Employment slatus 1972

1,400.000 .

1974

Total

S/E's (National Sample)

1,400 000

1.4613,000 1,0e0.000

sit Ittro; force ; .1* 1,338,000 1,024.000

Employed 1,312.000 1.013,000

aln6/1 1.056.080 977 000

Tull-time u NA 958,000

Partinse. '40 NA 19,000

In non-S/E 256,000 36,000

NA 34,000

Pan,hple NA 2 000

Unemployed, seeking employment 26800 11 Mg

Lr Obtsode labor force 62 000 55,000

Outude S/E
Nonresponse

J

1976 "r-

,49.9,000 a

" 1 028 oot

959 000

941,000

902 000

al 416,000,

76600

39 000

37 000

2 000

1.18 000

69 000

148.000 158 000
172 OOP 214 000

' Reptesents the same mcleviduals as in 1972
NA Not available
Note Detail may no add to total because of roundihg
Source National Science Foundation

rer

women and students, the National Sample reported only
2 percent (19,000) of its employed working on a part-time
basis. This finding is not surprising considering that the

'National Sample represents a mature, professionally
well-established male-dominated group Furthermore,
over three-fourths of those employed part-time chose
such employment. Since they are so few in number, their
non-S/E potential as an S/E manpower resource is
limited.

, -

Unemployment t
The general pattern of unemployment in the Umad

States showed a &eine between 1972 and 1974 and an
increase between 1974 and 1976. The National Sample
followed this pattern; the unemployrrfe-nt rate fell from
1.9 percent' if0.2 P.eicentrio 1.1.peroent (4:.0.1 percent)
between 1972 and 1974 androse to 1.9 percent (40.2
percent) again 111976. Women although accounting for
only i5 percent of the National Sample, experienced
much higher unemployment rates during the same
period-2.7 percent ('-0.6 percent), 2.8 percent (`..0.8
percent) and 4.0 percent (1.4 percent), tespectivelyfor
each Of the survey years table 2). With minor exceptions .
unemployment rots within various fields followed the
general pattern of unemployment.

Sampling errors Are reported at the 95-percent level of confidence

s Table 2. Unemployment rates of the 1970
science/engineering labor force by sex: 1974 1974, and 1976

Se+ 1972 1974 1976

Total 1 9

Men :1 19 10 - 18
Korner, 27 28 40

V Source' 1s.morell Scrry e foundatice,

'

Just as the increase in the National Sample unemyldy-
ment rate reflected the recent climb in unemployment
for the Nation as a whole between 1974 and 1976, other
employment data serievomewhat simirar to the National
Sample showed the same general trend' in this erne
period. The Bureau of LaborStatistics'Male Professional,
and Technical Worksrs series repqrted a, rise in un-
employment from 1.8 percent to 2.7 percent and!its Ma le
Household He3d (25 years of age and older) series
climbed from 2.9 percent to 5.3 percent between 1974
and 1976.2

Additional Training

Although the National Sample represents an aging
population, there is continued participation in training
programs -=both formal and nonformal. Thus, the
proportion of doctorate,-holders climbed 4 percentage
points-between 1972 ad 1976 while the proportion of
scientists and engineers obtaining nonformal training.
remained relatively high (over 35 percent) ft:ft each of the
year* 1972 through 1975. The established S/E community
seems to feel that hucn4,p capital does depryciate and is
taking advantage of bkortunities to Aaintain and
improve its level of competence.
"On- the - job - training" and "coujses at employeri
training facility" were the two-most frequent types of
supPlementarvaining b, respondents; each was
listed by about 17 peratnt of the National Sample in all 4
years. Thus, there is evrdence that National Sample
scientists and engineers as 'a group are maintaining their
techi)ical competency. " 1 r
Primary Work Activity ..

s.

As might be expec cl with arnaturing grOup, there has
been a noticeable 6 into managerial activities. During
the period/ 1974-7 the proportion o( individuals so

'engaged increased by 4 percentage points. This shift was
pervasive; all fie s reflected increases in managerial or
administrative ositions during the period with the
greatest incre e occurring enong computer spiCtalists
wiio reportecfa.gain of 6 percentage points. The finding
suggests that', this relatively young field presents the
greatest optfortunity, among scientists and engineefs, for
advancing:Mo managerial positions.

Tie inci%ase. in managerial positions nos 'offset *by
declines n basic research-,,production and inspection,

iand cotysultng activities, while applied research tin-
creased very slrghtiyivid the proportion in teaching and
develoOment activities remained stable (t .le 3).

Type of*Employer

Bu61ness and indUstry continued to be the-largest
sourceof employment accounting for about 60 p rcent
of tRoae employed in the National Sample durtsi the

/41v
lJohDepa;tment of Labor, Bureay of Labor Statistics if lovmenr and Earn gs

208 10eb 1974 and 22 9, Mar 1976 (Washington. D C



Table 3.--719711 science/eneMeedrig
labor force-by primary work activity: 1974 and 1976

1Percentdistr.bulton1

Primary work actpeity 1974 1976

Total ` 100 100 i

Research and development 3° . 29

Basic ch 44

;Applied research 5 6

b.elopment and design 20 20

Man:go:nem or adrruniiiration 27 ,31

Of R&D 10 12

Of other than R&D 17 19

Teaching
.1 8 8

Production and inspection 13 12

Consulting
Other 9 13

5
11

Not reposed 2

Source National Science foundation

period 1972-7,0 The proportion employed by
educational institutions, the second largest employer,
displayed littleivariability (13-l4 percertt) over the 4-year
-period, perhaps reflecting .the tenured status * the,
middle -aged group of sctentrsts 'and engineers. In
general, other employers maintained stable proportions
of scientis"tg and engineers employed during the time
span 1972-76, although the proportion of .individuals
em-piloyed by local and other gOvernments displayed
more variation than .ther employment sectors (chart 2).

4

N"---> Chart 2. 1970

by tYPe of

Saslow
and

Industry

r
Federal

Gemmed

/engineer* labOr force
er 1972, 1974, and 1971,

(Parc.'

'21 51 68

5

- .
The increa in employment in business and industry

between 1974 and 1976 wasjeflected in all major fields of
science and engineering, with the proportion of physical

I seientvts, computer specialists, afid environmental
-4, scientists increasing abou,t 10 perc6tage points between

. 4 1

the 2 years.? In these' fields one-half or mom of all
employed scientists arrd engineers were affiliated with
business and industry in 1976. ,

.

Although educational institutions icounted foronly 1*
percent of the total number of employed scientists and
engineers in the Nan. . I Sample, this sector coiatiniied
to provide etp yment to almot . one:half ' the
mathematical, life a social scientists, and psychologists

.in 1976. ..

'field I
Only span changes occurred in the distribution ot

scientists and enginpera by.field in the years 1972, 1974,1/4
and 1976; the largest change was reflected in gpgineering

.which greW by 2 percentage points over the period 1972-
76 (Chart 3).

Chart 3. 19716cience/engineering labor forciby fiat
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Vitmel I
As noted rlier, unemployment fates for women were

substantially higher thlrthose for men ill The National
Sample in all 3 survey years However, the proportion,of
'women leaving the labor force for reasons other than
retirement, e.g., (avail; and Aousehold responsibilities,

"-
back -to- school, etc , deciirrecrbetween 1974 and 1976

4 T,h,s phenornedribn suggests that employment of women"
.,,jn' the National Sat' ple may be undergoing changes
'Although women ate still, experiencing more difficulties
than men finding icibs,some emplayment characteristics ;
are beginning to approkirriate those of. men in this

particular maturing professional population

TECHNICAL-NOTES

Cheffilsts and chemistry..seachers'
Phssicists and physlis teachers'

A-sample of 150.000 indivicludis was selected and surseyed in
1972 hem thiste reported by the 1970 Census to be in science
arad engineering and related occupations The screening
criteria designed to designate a scientist or engineer resulted ill

); an id ntified list of 50,000 scientists and engineers to be retained

.7-
for future bienpial surs.ess the first of which took place in 1974
Details -ot thessampling procedures used. respoitse rates and
ervots assoi lated with the procedures used were p;'esented in

'the, folios...mg .p0b1icatiort. Charace,fsrtcs of the National
pmple br SCtentisrs;041 fovrieer. 1974 ASF '5 -333i

The_follow.ng1970 Cen.s,i; ocr upat ors were included in the
surse,,
.
Erlorrtevrs ,...-

Aeronautic al and astronautical euineer.
Cpernical engineers
Co.il.engineer.
Elec in( al and vie( Ironic engineer
Industrial engineers
Mechanical engineers
metallurgical and material. engineers
Mining an,petroleum engineers
'Sales engineers
Engineers. tint elsewhere classified

in e and engineering teaci-ier,

a, ,(.(

Mathem !clans and mathematics
, teachers ;

I it w tritt.t.
'Agricultural crientists and teachers
Foresters andonsersationists-
Biological scientists and teachers'

Physical scientists
Atmospheric and marine yc lentists1

and geologists a'rldleache(s

47.

Laudes te:cherrtelow ihe college or one,eror te.e!
pdludes.persons who reported In tht. 1970 Cere.u,1-14,Ing.f qmpleted 'e-ss hen 4

veais of college .,

4. 114 ..

ttSdkra/ scfr-r-firsf,
konomists and economics teachers'

Iiisvchologists and psychology teachers'
-6ther social scientists and'teachers

Coghputer specrafistst
.

CoRiputer programmers
Computer systems analysts
Computer specialists, n e c

%I. Operations and system researchers and,
analysts .

Engineering and scrente technicians
Agrigultura1,7biolOgical, and chemical

technicians, except health
Draftsmen

c
.

Electrical and electronic engineenr", '
techniciansk,dustritl and mechanical engineering
technicians

Surveyors .11,

MatVinatical technicP;rns, and science and
engineering technicians, n e c

. ,

Other related occupations,
Personnel and labor relations worker
health specialties teachers'
Tiede, industrial and technicbal teachers1
Miscellaneocl teachers' '''
Teachers. subject not specified'
Technicians, not elsewhere classified
Rewarch.workers, not seectfied

. School administrator, c011ege2
M gers andadmirnstrators, n e,c '

N,

4


